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Background and purpose: Glycation products, oxidative stress, and inflammation 
contribute to the development of diabetic nephropathy (DN) due to the elevation of transforming 
growth factor-β1 (TGF-β1). This study aimed at investigating the effect of Cysteine (Cys) on TGF-
β in DN rat model. 
Materials and methods: In this experimental study, 40 male Wistar rats were randomly 
divided into four groups (n=10 per group): control, Cys, DN, and DN + Cys. DN was induced in 
rats by nephrectomy of the left kidney and injection of streptozotocin. The Cys and DN groups 
were treated with Cys (0.05% in dirking water) for three months. Glucose, insulin, diverse 
glycation products, lipid profile, oxidative stress markers, TNF-α, proteinuria, and serum creatinine 
levels were determined in all rats. Data analysis was done in SPSS V16. 
Results: Cys decreased the sera level of TGF-β1, renal dysfunction parameters, diverse 
Glycation, oxidative stress, and inflammatory markers in DN rats. Furthermore, the treatment 
improved glycemia and dyslipidemia (P> 0.001). 
Conclusion: Cysteine with antioxidant, anti-glycating, and anti-inflammatory properties 
ameliorated DN owing to advantageous effects on glucose and lipid metabolism in rats with 
diabetic nephropathy. Furthermore, this treatment showed multiple protective effects on kidney by 
reducing the TGF- β1 levels. 
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 ﮔﺰارش ﮐﻮﺗﺎه
ﺑﻪ ﻋﻨﻮان اﺻﻠﯽ ﺗﺮﯾﻦ  1-ﺑﺘﺎ ﻓﺎﮐﺘﻮر رﺷﺪ ﺗﻐﯿﯿﺮ دﻫﻨﺪهاﺛﺮ ﺳﯿﺴﺘﺌﯿﻦ ﺑﺮ 
 ﯽ ﻣﺪل ﺣﯿﻮاﻧﯽﺎﺑﺘﯾد ﯽﻧﻔﺮوﭘﺎﺗ درﻋﺎﻣﻞ اﺧﺘﻼل ﮐﻠﯿﻮي 
  
   1ﺳﯿﻨﺎ ﻣﻬﺪوي ﻓﺮد
  2ﻣﻨﻮﭼﻬﺮ ﻧﺨﺠﻮاﻧﯽ    
  ﭼﮑﯿﺪه
( 1β-FGT) 1-ﺑﺘـﺎ  ﺘﺮس اﮐﺴﯿﺪاﺗﯿﻮ و اﻟﺘﻬﺎﺑﯽ ﺑﺎ اﻓﺰاﯾﺶ ﻓﺎﮐﺘﻮر رﺷﺪ ﺗﻐﯿﯿﺮدﻫﻨـﺪهﻣﺤﺼﻮﻻت ﮔﻠﯿﮑﻪ، اﺳ و ﻫﺪف: ﺳﺎﺑﻘﻪ
ﻫﺎي ﮔﻠﯿﮑﻪ، و ﺷﺎﺧﺺ 1β-FGTدر ﺑﺮوز ﻧﻔﺮوﭘﺎﺗﯽ دﯾﺎﺑﺘﯽ ﻧﻘﺶ دارﻧﺪ. ﺑﻨﺎﺑﺮاﯾﻦ ﻫﺪف ﻣﺎ در اﯾﻦ ﻣﻄﺎﻟﻌﻪ ﺑﺮرﺳﯽ اﺛﺮ ﺳﯿﺴﺘﺌﯿﻦ ﺑﺮ 
  اﺳﺘﺮس اﮐﺴﯿﺪاﺗﯿﻮ و اﻟﺘﻬﺎﺑﯽ در ﻣﻮش ﺻﺤﺮاﯾﯽ ﻣﺪل ﻧﻔﺮوﭘﺎﺗﯽ دﯾﺎﺑﺘﯽ ﺑﻮد.
ﮐﻪ ﺷﺎﻣﻞ  ﻣﻮش ﺻﺤﺮاﯾﯽ ﻧﮋاد وﯾﺴﺘﺎر ﺑﻪ ﭼﻬﺎر ﮔﺮوه ﻣﺴﺎوي ﺗﻘﺴﯿﻢ ﺷﺪﻧﺪ 04در اﯾﻦ ﻣﻄﺎﻟﻌﻪ ﺗﺠﺮﺑﯽ،  ﻫﺎ:وشﻣﻮاد و ر
ﮔﺮوه ﮐﻨﺘﺮل، ﺳﯿﺴﺘﺌﯿﻦ، ﻧﻔﺮوﭘﺎﺗﯽ دﯾﺎﺑﺘﯽ و ﻧﻔﺮوﭘﺎﺗﯽ دﯾﺎﺑﺘﯽ ﺑﻪ ﻋﻼوه ﺳﯿﺴﺘﺌﯿﻦ ﺑﻮد. ﻧﻔﺮوﭘﺎﺗﯽ دﯾﺎﺑﺘﯽ ﺑﺎ ﺗﺰرﯾﻖ اﺳﺘﺮﭘﺘﻮزوﺳﯿﻦ و 
 0/50ﯿﺴﺘﺌﯿﻦ و ﻧﻔﺮوﭘﺎﺗﯽ دﯾﺎﺑﺘﯽ ﺑﻪ ﻣﺪت ﺳﻪ ﻣﺎه ﺗﺤﺖ ﺗﯿﻤﺎر ﺑﺎ ﺳﯿﺴﺘﺌﯿﻦ )ﻫﺎي ﺳﻫﺎ اﻟﻘﺎ ﺷﺪ. ﮔﺮوهﺧﺎرج ﮐﺮدن ﮐﻠﯿﻪ ﭼﭗ در ﻣﻮش
ﻫﺎي اﺳﺘﺮس ﮔﺮﻓﺘﻨﺪ. ﮔﻠﻮﮐﺰ، اﻧﺴﻮﻟﯿﻦ، ﻣﺤﺼﻮﻻت ﻣﺨﺘﻠﻒ ﮔﻠﯿﮑﻪ، ﭘﺮوﻓﺎﯾﻞ ﻟﯿﭙﯿﺪي، ﺷﺎﺧﺺ درﺻﺪ در آب ﺧﻮري( ﻗﺮار
  ﮔﯿﺮي ﺷﺪ. از اﻧﺪازه ﻫﺎو ﻫﻤﭽﻨﯿﻦ ﮐﺮاﺗﯿﻨﯿﻦ ﺳﺮم و دﻓﻊ ادراري ﭘﺮوﺗﺌﯿﻦ در ﻫﻤﻪ ﮔﺮوه آﻟﻔﺎ-، ﻓﺎﮐﺘﻮر ﻧﮑﺮوز ﺗﻮﻣﻮراﮐﺴﯿﺪاﺗﯿﻮ
  ﻫﺎ اﺳﺘﻔﺎده ﮔﺮدﯾﺪ.ﺑﺮاي آﻧﺎﻟﯿﺰ داده SSPSﻧﺮم اﻓﺰار 
  ﻫﺎي ﻣﺨﺘﻠﻒ ﮔﻠﯿﮑﻪ، اﺳـﺘﺮس اﮐﺴـﯿﺪاﯾﺘﻮ ، ﭘﺎراﻣﺘﺮﻫﺎي اﺧﺘﻼل ﮐﻠﯿﻮي، ﺷﺎﺧﺺ1β-FGTﺳﯿﺴﺘﺌﯿﻦ ﻣﯿﺰان ﺳﺮﻣﯽ  ﻫﺎ:ﯾﺎﻓﺘﻪ
  ﻻت ﻟﯿﭙﯿـﺪي را اﺻـﻼح ﻫﺎي ﻧﻔﺮوﭘﺎﺗﯽ دﯾـﺎﺑﺘﯽ ﮐـﺎﻫﺶ داد. ﻋـﻼوه ﺑـﺮ اﯾـﻦ، اﻓـﺰاﯾﺶ ﻗﻨـﺪﺧﻮن و اﺧـﺘﻼو اﻟﺘﻬﺎﺑﯽ را در ﻣﻮش
  (.<P 0/100)ﻧﻤﻮد 
اﮐﺴﯿﺪاﻧﺘﯽ و ﺿﺪ اﻟﺘﻬﺎﺑﯽ و ﺑﺎ اﺛﺮات ﻣﻔﯿﺪ ﺑﺮ ﻣﺘﺎﺑﻮﻟﯿﺴﻢ ﮔﻠﻮﮐﺰ و ﻟﯿﭙﯿﺪ، ﻫﺎي ﺿﺪ ﮔﻠﯿﮑﻪ، آﻧﺘﯽﺳﯿﺴﺘﺌﯿﻦ ﺑﺎ وﯾﮋﮔﯽ اﺳﺘﻨﺘﺎج:
  ﮐﻠﯿﻪ دارد. ، اﺛﺮ ﺣﻔﺎﻇﺘﯽ ﭼﻨﺪﮔﺎﻧﻪ ﺑﺮ1β-FGTﻫﺎ ﺑﻬﺒﻮد ﺑﺨﺸﯿﺪ. ﻫﻤﭽﻨﯿﻦ اﯾﻦ ﺗﯿﻤﺎر ﺑﺎ اﺛﺮ ﮐﺎﻫﻨﺪه ﺑﺮ ﻧﻔﺮوﭘﺎﺗﯽ دﯾﺎﺑﺘﯽ را در ﻣﻮش
  
  اﺳﺘﺮس اﮐﺴﯿﺪاﺗﯿﻮ، 1-ﺑﺘﺎ ﺳﯿﺴﺘﺌﯿﻦ، ﻧﻔﺮوﭘﺎﺗﯽ دﯾﺎﺑﺘﯽ، ﻓﺎﮐﺘﻮر رﺷﺪ ﺗﻐﯿﯿﺮ دﻫﻨﺪه  واژه ﻫﺎي ﮐﻠﯿﺪي:
  
  ﻣﻘﺪﻣﻪ
 ﻫـﺎي ﻧﺎرﺳـﺎﯾﯽﺗـﺮﯾﻦ ﻋﻠﺖﻧﻔﺮوﭘﺎﺗﯽ دﯾﺎﺑﺘﯽ ﯾﮑﯽ از ﻣﻬﻢ
 اﻓﺰاﯾﺶ ﻗﻨﺪﺧﻮن، اﺳﺘﺮس اﮐﺴـﯿﺪاﯾﺘﻮﮐﻠﯿﻮي درﺟﻬﺎن اﺳﺖ. 
 ( ﺑـﺎ اﻓـﺰاﯾﺶsEGAو ﻣﺤﺼﻮﻻت ﻧﻬﺎﯾﯽ ﮔﻠﯿﮑﻪ ﭘﯿﺸﺮﻓﺘﻪ )
 ( در ﺑﺮوز ﻧﻔﺮوﭘـﺎﺗﯽ1β-FGT) 1- ﺑﺘﺎ  ﮐﺘﻮر رﺷﺪ ﺗﻐﯿﯿﺮدﻫﻨﺪهﻓﺎ
ﺑـﺎ ﻫﯿﭙﺮﺗﺮوﻓـﯽ ﮐﻠﯿـﻮي و  1β-FGTدﯾـﺎﺑﺘﯽ ﻧﻘـﺶ دارﻧـﺪ. 
ﺑ ــﻪ ﺗﻮﺳــﻌﻪ و اﻧﺒﺎﺷ ــﺖ ﻣ ــﺎﺗﺮﯾﮑﺲ ﺧ ــﺎرج ﺳــﻠﻮﻟﯽ ﻣﻨﺠ ــﺮ 
   .(1)ﺷﻮداﺧﺘﻼﻻت ﮐﻠﯿﻮي در ﺑﯿﻤﺎران دﯾﺎﺑﺘﯽ ﻣﯽ
  
  :liam-E   ri.ca.smura@drafivadham.s  ﮔﺮوه ﺑﯿﻮﺷﯿﻤﯽ ﺑﺎﻟﯿﻨﯽ -داﻧﺸﮑﺪه ﭘﺰﺷﮑﯽ و ﭘﯿﺮاﭘﺰﺷﮑﯽ  -اﻧﺘﻬﺎي ﺧﯿﺎﺑﺎن داﻧﺸﮕﺎه  :ردﺑﯿﻞا -ﺳﯿﻨﺎ ﻣﻬﺪوي ﻓﺮد ﻣﻮﻟﻒ ﻣﺴﺌﻮل:
  ﮔﺮوه ﺑﯿﻮﺷﯿﻤﯽ ﺑﺎﻟﯿﻨﯽ، داﻧﺸﮑﺪه ﭘﺰﺷﮑﯽ، داﻧﺸﮕﺎه ﻋﻠﻮم ﭘﺰﺷﮑﯽ اردﺑﯿﻞ، اردﺑﯿﻞ، اﯾﺮان ،اﺳﺘﺎدﯾﺎر. 1
 اﯾﺮان ﺗﻬﺮان، ﺗﻬﺮان، ﭘﺰﺷﮑﯽ ﻋﻠﻮم داﻧﺸﮕﺎه ﮑﯽ، داﻧﺸﮑﺪه ﭘﺰﺷ ،ﺴﻢﯿو ﻣﺘﺎﺑﻮﻟ ﺰﯾﮔﺮوه ﻏﺪد درون ر، اﺳﺘﺎد. 2
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در دﯾﺎﺑﺖ ﻣﯿﺰان ﺳﯿﺴـﺘﺌﯿﻦ، ﮔﻠﻮﺗـﺎﺗﯿﻮن و ﻓﻌﺎﻟﯿـﺖ ﺳﯿﺴـﺘﻢ 
اﺛـﺮ  ﻣـﺎدر آزﻣﺎﯾﺸـﮕﺎه  .(2)ﯾﺎﺑـﺪاوﮐﺴﯿﻼز ﮐﺎﻫﺶ ﻣﯽﮔﻠﯽ
در  (5)و ﮔﻠﻮﺗﺎﻣﯿﻦ (4)و ﮔﻠﯿﺴﯿﻦ (3)ﻫﺎي ﺳﯿﺴﺘﺌﯿﻦاﺳﯿﺪآﻣﯿﻨﻪ
آﺗﺮوﺳـﮑﻠﺮوزي ﻣﻄﺎﻟﻌـﻪ ﺷـﺪه اﺳـﺖ. -ﻫﺎي دﯾـﺎﺑﺘﯽﻣﻮش
ﻫﺪف از اﯾـﻦ ﻣﻄﺎﻟﻌـﻪ ﺑﺮرﺳـﯽ اﺛـﺮ ﺳﯿﺴـﺘﺌﯿﻦ ﺑـﺮ ﺑﻨﺎﺑﺮاﯾﻦ، 
 ﻫﺎي ﻣﺨﺘﻠﻒ ﮔﻠﯿﮑﻪ، اﺳﺘﺮس اﮐﺴﯿﺪاﺗﯿﻮو ﺷﺎﺧﺺ 1β-FGT
  ﻧﻔﺮوﭘﺎﺗﯽ دﯾﺎﺑﺘﯽ اﺳﺖ. ﻣﺪل ﻫﺎيﻣﻮش در و اﻟﺘﻬﺎﺑﯽ
  
  ﻣﻮاد و روش ﻫﺎ
از  اوﮐﺴـﺎلﮔﻠﯽﻣﺘﯿﻞ و ﺳﯿﺴــﺘﺌﯿﻦ، اﺳﺘﺮﭘﺘﻮزوﺗﻮﺳـﯿﻦ
  ﮕﻤﺎ ﺧﺮﯾﺪاري ﺷﺪ.ﺷﺮﮐﺖ ﺳﯿ
  
  ﻃﺮاﺣﯽ ﻣﻄﺎﻟﻌﻪ
از ﻧـﮋاد وﯾﺴـﺘﺎر  ﻫﻔﺘـﻪ( 8ي ﺻـﺤﺮاﯾﯽ ﻧ ــﺮ )ﻫـﺎﻣﻮش
ﮔـﺮوه  4ﻃﻮر ﺗﺼـﺎدﻓﯽ ﺑـﻪ ﺑﻪﮔﺮم  002±51آﻟﺒﯿﻨﻮ ﺑﺎ وزن 
ﮔـﺮوه اول: ﮔـﺮوه . ﺗﺎﯾﯽ ﺑﻪ ﺗﺮﺗﯿﺐ ذﯾﻞ ﺗﻘﺴﯿﻢ ﺷـﺪﻧﺪ 01
ﮔﺮوه دوم: ﮔﺮوه ﺳﺎﻟﻢ ﮐﻨﻨﺪه آب )ﮐﻨﺘﺮل(، ﺳﺎﻟﻢ درﯾﺎﻓﺖ
ﺳـﻮم: ﮔـﺮوه ﮔـﺮوه  ﮐﻨﻨﺪه ﺳﯿﺴـﺘﺌﯿﻦ )ﺳﯿﺴـﺘﺌﯿﻦ(،درﯾﺎﻓﺖ
ﮐﻨﻨ ــﺪه آب و ﮔ ــﺮوه ﭼﻬ ــﺎرم: ﻧﻔﺮوﭘ ــﺎﺗﯽ دﯾ ــﺎﺑﺘﯽ درﯾﺎﻓﺖ
ﮐﻨﻨﺪه ﺳﯿﺴﺘﺌﯿﻦ )ﻧﻔﺮوﭘـﺎﺗﯽ ﮔﺮوه ﻧﻔﺮوﭘﺎﺗﯽ دﯾﺎﺑﺘﯽ درﯾﺎﻓﺖ
 ﺑﺎ ﺑﺮداﺷﺖ ﮐﻠﯿﻪ ﭼـﭗ و ﺗﺰرﯾـﻖدﯾﺎﺑﺘﯽ ﺑﻪ ﻋﻼوه ﺳﯿﺴﺘﺌﯿﻦ(. 
ﮔ ــﺮم ﺑ ــﻪ ازاي ﻫ ــﺮ ﻣﯿﻠﯽ 05اﺳﺘﺮﭘﺘﻮزوﺗﻮﺳ ــﯿﻦ ﺑ ــﻪ ﻣﯿ ــﺰان 
ﻫﺎي ﮔﺮوه .(6)ﮐﯿﻠﻮﮔﺮم وزن ﺑﺪن ﻧﻔﺮوﭘﺎﺗﯽ دﯾﺎﺑﺘﯽ اﻟﻘﺎ ﺷﺪ
ﺳﯿﺴﺘﺌﯿﻦ و ﻧﻔﺮوﭘﺎﺗﯽ دﯾﺎﺑﺘﯽ ﺑﻪ ﻋﻼوه ﺳﯿﺴـﺘﺌﯿﻦ ﺑـﻪ ﻣﯿـﺰان 
درﺻﺪ ﺳﯿﺴﺘﺌﯿﻦ در آب ﺧﻮراﮐﯽ ﺑﻪ ﻣﺪت ﺳـﻪ ﻣـﺎه  0/50
ﭘﺮوﺗﮑﻞ ﺗﺠﺮﺑﯽ ﺗﻮﺳﻂ ﮐﻤﯿﺘﻪ اﺧﻼﻗﯽ  .(7)درﯾﺎﻓﺖ ﮐﺮدﻧﺪ 
داﻧﺸﮕﺎه ﻋﻠﻮم ﭘﺰﺷـﮑﯽ اردﺑﯿـﻞ ﺗﺼـﻮﯾﺐ و اﺟـﺮا  ﺣﯿﻮاﻧﯽ
   (671.7931.CER.SMURA.RI :)ﮐﺪ اﺧﻼقﺷﺪ. 
  
  ﺳﺎﻋﺘﻪ، ﺧﻮن و ﺑﺎﻓﺖ 42آوري ﻧﻤﻮﻧﻪ ادرارﺟﻤﻊ
ﻫـﺎ ﺑـﻪ ﻣﻮش ،ﺳﺎﻋﺘﻪ 42آوري ﻧﻤﻮﻧﻪ ادرار ﺑﺮاي ﺟﻤﻊ
ﺳﺎﻋﺖ در ﻗﻔﺲ ﻣﺘﺎﺑﻮﻟﯿﮏ ﻗﺮار ﮔﺮﻓﺘﻨﺪ. ﺟﻬـﺖ  42ﻣﺪت 
ﺳــﺎﻋﺖ  61ﭘ ــﺲ از  ﻫ ــﺎي ﺻــﺤﺮاﯾﯽي ﻣﻮشﮔﯿﺮﺧــﻮن
   ﮔﺮدﯾﺪ.آوري ﻫﺎ ﺟﻤﻊﻧﻤﻮﻧﻪ ﺧﻮن از ﻗﻠﺐ آن ﻧﺎﺷﺘﺎﯾﯽ،
  ﻫﺎي ﻋﻤﻠﮑﺮد ﮐﻠﯿﻪﺳﻨﺠﺶ ﻗﻨﺪ، ﭘﺮوﻓﺎﯾﻞ ﻟﯿﭙﯿﺪي و ﺷﺎﺧﺺ
، LDHﻗﻨ ــﺪﺧﻮن ﻧﺎﺷــﺘﺎ، ﺗ ــﺮي ﮔﻠﯿﺴــﺮﯾﺪ، ﮐﻠﺴــﺘﺮول و 
ﻫ ــﺎي ﺷــﺮﮐﺖ ، ﮐــﺮاﺗﯿﻨﯿﻦ ﺑ ــﻪ روش آﻧﺰﯾﻤــﯽ ﺑ ــﺎ ﮐﯿﺖLDL
  . ﭘﺎرس آزﻣﻮن ﺳﻨﺠﺶ ﺷﺪ 
  
  ي، ﻣﯿﺎﻧﯽ و ﻧﻬﺎﯾﯽ ﮔﻠﯿﮑﻪﺳﻨﺠﺶ ﻣﺤﺼﻮﻻت اﺑﺘﺪا
ﻏﻠﻈ ـــﺖ آﻟﺒ ـــﻮﻣﯿﻦ ﮔﻠﯿﮑـــﻪ ﺑﺮاﺳ ـــﺎس اﺣﯿ ـــﺎ ﻣ ـــﺎده 
ﺑﻮﺳــﯿﻠﻪ  ﮔﻠﯿﮑــﻪ LDL ﻣﯿ ــﺰانو  .(8)ﻧﯿﺘﺮوﺑﻠﻮﺗﺘﺮازوﻟﯿ ــﻮم 
ﻏﻠﻈــﺖ . (9)ﺗﻌﯿ ــﯿﻦ ﺷ ــﺪ ﺗﯿﻮﺑﺎرﺑﯿﺘﻮرﯾ ــﮏ اﺳ ــﯿﺪآزﻣ ــﻮن 
 CLPHاوﮐﺴ ـــــﺎل و ﭘﻨﺘﻮزﯾ ـــــﺪﯾﻦ ﺑ ـــــﺎ روش ﮔﻠﯽﻣﺘﯿﻞ
  .(01 ،4)ﮔﯿﺮي ﺷﺪاﻧﺪازه
  
  LDLﺳﻨﺠﺶ ﻣﺤﺼﻮﻻت اﮐﺴﯿﺪاﺳﯿﻮن اﺑﺘﺪاﯾﯽ و ﻧﻬﺎﯾﯽ 
ﻫﺎ در ﮐﻮﻧﺠﻮﮔﻪ از ﻃﺮﯾﻖ ﺧﻮاﻧﺪن ﺟﺬب ﻧﻤﻮﻧﻪاندي
ﺑﺮاﺳـﺎس ﺟـﺬب و ﻣﺤﺼﻮﻻت ﻓﻠﻮرﺳﻨﺖ  (21)ﻧﺎﻧﻮﻣﺘﺮ 432
  ﻓﻠﻮرﺳﻨﺖ ﺳﻨﺠﯿﺪه ﺷﺪ.
  
ﻫﺎي اﺳﺘﺮس اﮐﺴﯿﺪاﺗﯿﻮ ﻣﺤﺼﻮﻻت ﭘﯿﺸﺮﻓﺘﻪ ﺳﻨﺠﺶ ﺷﺎﺧﺺ
   (ADMآﻟﺪﺋﯿﺪ )دي( و ﻣﺎﻟﻮنPPOA) ﭘﺮوﺗﺌﯿﻦ اﮐﺴﯿﺪه
 (31)ﺑﺮاﺳﺎس روش اﺳﭙﮑﺘﻮﻓﺘﻮﻣﺘﺮي  PPOAﺳﻨﺠﺶ 
آﻟﺪﺋﯿ ــــﺪ ﺑﺮاﺳــــﺎس واﮐــــﻨﺶ ﺑ ــــﺎ ديﻏﻠﻈــــﺖ ﻣﺎﻟﻮنو 
  .(41)ﺗﯿﻮﺑﺎرﺑﯿﺘﻮرﯾﮏ اﺳﯿﺪ ﺳﻨﺠﯿﺪه ﺷﺪ
  
–ﺳﻨﺠﺶ ﺷﺎﺧﺺ ﻫﺎي اﻟﺘﻬـﺎﺑﯽ )ﻓـﺎﮐﺘﻮر ﻧﮑـﺮوز ﺗﻮﻣـﻮر 
  ((β-FGT)و ﻓﺎﮐﺘﻮر رﺷﺪ ﺗﻐﯿﯿﺮ دﻫﻨﺪه ( α-FNT)آﻟﻔﺎ
   β-FGTو  α-FNTﻓﺎﮐﺘﻮرﻫــــﺎي اﻟﺘﻬــــﺎﺑﯽ ﺷــــﺎﻣﻞ 
 revuocnaV,ecruoSoiByM  اﻟﯿ ـــــﺰا ﻫ ـــــﺎيﺑ ـــــﺎ ﮐﯿﺖ
  .ﮔﯿﺮي ﺷﺪاﻧﺪازه
  
  1-و ﭘﺎراﮐﺴﻮﻧﺎز 1-اوﮐﺴﯿﻼزﻫﺎي ﮔﻠﯽﻓﻌﺎﻟﯿﺖ آﻧﺰﯾﻢ
ﺑﺮاﺳﺎس ﺗﺸﮑﯿﻞ ﻻﮐﺘﻮﺋﯿـﻞ  1-اوﮐﺴﯿﻼزﻓﻌﺎﻟﯿﺖ ﮔﻠﯽ
ﺑﺮاﺳـﺎس ﺗﺠﺰﯾـﻪ  1- و ﻓﻌﺎﻟﯿـﺖ ﭘﺎراﮐﺴـﻮﻧﺎز (51)ﮔﻠﻮﺗـﺎﺗﯿﻮن 
  .(61)ﺳﻨﺠﯿﺪه ﺷﺪ ﭘﺎراﮐﺴﻮن 
  آزﻣ ــــــﻮن ﺗﺤﻠﯿ ــــــﻞ وارﯾ ــــــﺎﻧﺲ ﭼﻨﺪﮔﺎﻧ ــــــﻪ از 
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ﺑــﺮاي ﺗﻤــﺎم  <P0/50 ﮔﺮدﯾــﺪ.ﻫــﺎ اﺳــﺘﻔﺎده آﻧــﺎﻟﯿﺰ داده
  دار در ﻧﻈﺮ ﮔﺮﻓﺘﻪ ﺷﺪ.ﻣﻌﻨﯽ ﻫﺎﺳﻨﺠﺶ
  
  و ﺑﺤﺚ ﯾﺎﻓﺘﻪ ﻫﺎ
در اﯾ ــﻦ ﻣﻄﺎﻟﻌ ــﻪ ﺑ ــﺮاي ﻧﺨﺴ ــﺘﯿﻦ ﺑ ــﺎر اﺛ ــﺮ ﺣﻔ ــﺎﻇﺘﯽ 
، 1β-FGTﺳﯿﺴ ــﺘﺌﯿﻦ ﺑ ــﺮ ﻧﻔﺮوﭘــﺎﺗﯽ دﯾــﺎﺑﺘﯽ ﺑــﺎ ﮐــﺎﻫﺶ 
ﻫﺎي ﻣﺨﺘﻠﻒ ﮔﻠﯿﮑﻪ، اﺳﺘﺮس اﮐﺴﯿﺪاﺗﯿﻮ و اﻟﺘﻬﺎﺑﯽ ﺷﺎﺧﺺ
و ﻫﻤﭽﻨﯿﻦ ﺑﻬﺒﻮد ﻣﺘﺎﺑﻮﻟﯿﺴﻢ ﮔﻠﻮﮐﺰ و ﻟﯿﭙﯿﺪ، ﻣﺸـﺎﻫﺪه ﺷـﺪ. 
ﻫﺎ ﻣﻨﺠﺮ ﺑـﻪ اﻓـﺰاﯾﺶ دﻓـﻊ اﻟﻘﺎي ﻧﻔﺮوﭘﺎﺗﯽ دﯾﺎﺑﺘﯽ در ﻣﻮش
ﺳﺎﻋﺘﻪ، ﮐﺮاﺗﯿﻨﯿﻦ ﺳﺮم و ﺷـﺎﺧﺺ وزن  42ﻨﯽ ادرار ﭘﺮوﺗﺌﯿ
( ﻧﺴـﺒﺖ ﺑ ـﻪ ﮔـﺮوه ﮐﻨﺘ ــﺮل ﺷـﺪ 1 ﺷــﻤﺎره ﮐﻠﯿ ــﻪ )ﺟــﺪول
 ﻫﺎي ﻧﻔﺮوﭘـﺎﺗﯽدرﻣﻮش 1β-FGT(. ﻏﻠﻈﺖ ﺳﺮﻣﯽ <P0/100)
  (.1ﺷﻤﺎره  ﻧﻤﻮداردﯾﺎﺑﺘﯽ ﻧﺴﺒﺖ ﺑﻪ ﮔﺮوه ﮐﻨﺘﺮل ﺑﺎﻻﺗﺮ ﺑﻮد )
ﺳﯿﺴـﺘﺌﯿﻦ ﺑـﺮ اﯾـﻦ ﺷـﺎﺧﺺ ﻧﺸـﺎﻧﮕﺮ اﺛـﺮ اﺛﺮ ﮐﺎﻫﻨـﺪه 
ﻪ ﮐﺎﻫﺶ ﭼﻨﺪﯾﻦ ﻋﺎﻣﻞ ﺧﻄـﺮ ﺣﻔﺎﻇﺘﯽ ﭼﻨﺪﮔﺎﻧﻪ آن ﺑﺎ ﺗﻮﺟﻪ ﺑ
(. <P0/100اﯾﺠﺎدﮐﻨﻨﺪه اﺧﺘﻼﻻت ﻋﺮوﻗﯽ دﯾﺎﺑﺖ اﺳـﺖ )
  ﺳــﺎﻋﺖ ﭘــﺲ از ﻣﺼــﺮف ﺧــﻮراﮐﯽ  21اي در ﻣﻄﺎﻟﻌــﻪ
ﺳﯿﺘﺌﯿﻦ ﺗﻮﺳﻂ ﺑﯿﻤﺎران ﮐﻠﯿﻮي ﺑﺎ ﺗﻮﺟﻪ ﺑـﻪ زﻣـﺎن اﺳﺘﯿﻞ-ان
ﻫﺎي اﺧـﺘﻼل ﮐﻮﺗـﺎه ﻣﻄﺎﻟﻌـﻪ، ﺗﻐﯿﯿـﺮي در ﻣﯿـﺰان ﺷـﺎﺧﺺ
در ﮔـﺮوه ﻧﻔﺮوﭘـﺎﺗﯽ دﯾـﺎﺑﺘﯽ ﺑـﻪ  .(71)ﮐﻠﯿﻮي ﻣﺸﺎﻫﺪه ﻧﺸﺪ
ﮐـﺎﻫﺶ  ﻋﻼوه ﺳﯿﺴﺘﺌﯿﻦ ﻧﺴﺒﺖ ﺑﻪ ﮔﺮوه ﻧﻔﺮوﭘـﺎﺗﯽ دﯾـﺎﺑﺘﯽ
  ﮔﻠـــﻮﮐﺰ ﻧﺎﺷــــﺘﺎ و ﻣﻘﺎوﻣــــﺖ اﻧﺴـــﻮﻟﯿﻦ ﺑ ــــﺎ اﻓـــﺰاﯾﺶ 
  (. 1ﺷـﻤﺎره ()ﺟﺪول <P 0/100ﺗﺮﺷﺢ اﻧﺴﻮﻟﯿﻦ ﻫﻤﺮاه ﺑﻮد )
  
-و دﯾ ـــﺎﺑﺘﯽ (81)ﻫ ـــﺎي ﻣﻮﺷ ـــﯽ ﭼ ـــﺎﻗﯽﻗ ـــﺒﻼ ًدر ﻣ ـــﺪل
اﺛﺮ ﮐﺎﻫﻨﺪه ﺳﯿﺴﺘﺌﯿﻦ ﺑـﺮ ﻗﻨـﺪ ﺧـﻮن و  (91)آﺗﺮوﺳﮑﻠﺮوزي
  ﻣﻘﺎوﻣﺖ اﻧﺴﻮﻟﯿﻦ ﻣﺸﺎﻫﺪه ﺷﺪه اﺳﺖ. 
ﻓﻌﺎﻟﯿ ــﺖ ﺗﯿﻤ ــﺎر ﺑ ــﺎ ﺳﯿﺴ ــﺘﺌﯿﻦ در ﮔ ــﺮوه دﯾ ــﺎﺑﺘﯽ ﺑ ــﺮ 
 اﺛ ــﺮ اﻓﺰاﯾﻨ ــﺪه و ﺑ ــﺮ ﻣﯿ ــﺰان ﻣﺤﺼ ــﻮﻻت 1- اوﮐﺴ ــﯿﻼزﮔﻠﯽ
اوﮐﺴـﺎل ﮔﻠﯽﻣﺨﺘﻠﻒ ﮔﻠﯿﮑﻪ ﺷﺎﻣﻞ آﻟﺒﻮﻣﯿﻦ ﮔﻠﯿﮑـﻪ، ﻣﺘﯿﻞ
اﻓـﺰاﯾﺶ (. 2 ﺷـﻤﺎره اﺛﺮﮐﺎﻫﻨﺪه داﺷﺖ )ﺟﺪولو ﭘﻨﺘﻮزﯾﺪﯾﻦ 
و ﮐ ـــﺎﻫﺶ ﻓﻌﺎﻟﯿ ـــﺖ ﺳﯿﺴ ـــﺘﻢ  (02)ﻻت ﮔﻠﯿﮑ ـــﻪﻣﺤﺼ ـــﻮ
  .(12)اوﮐﺴﯿﻼز در ﺑﺮوز ﻧﻔﺮوﭘﺎﺗﯽ ﻧﻘﺶ دارﻧﺪﮔﻠﯽ
 
  
ﻫـﺎي ﮐﻨﺘـﺮل و در ﮔﺮوه 1β-FGTﻏﻠﻈـﺖ ﺳـﺮﻣﯽ  :1ﺷـﻤﺎره ﻧﻤـﻮدار 
  ﺗﺤﺖ ﺗﯿﻤﺎر ﺑﺎ ﺳﯿﺴﺘﺌﯿﻦ  ﻧﻔﺮوﭘﺎﺗﯽ دﯾﺎﺑﺘﯽ
   (< P 0/100) ﺑﺎ ﮔﺮوه ﮐﻨﺘﺮل دارﻧﻤﺎﯾﺎﻧﮕﺮ ﺗﻔﺎوت ﻣﻌﻨﯽ:  *
   ( < P 0/100)ﺑﺎ ﮔﺮوه ﻧﻔﺮوﭘﺎﺗﯽ دﯾﺎﺑﺘﯽ دار ت ﻣﻌﻨﯽﻧﻤﺎﯾﺎﻧﮕﺮ ﺗﻔﺎو :  #
 01)ﺗﻌﺪاد در ﻫﺮ ﮔﺮوه  yekuT آزﻣﻮنو  AVONAMروش آﻣﺎري 
  ﺳﺮ ﻣﻮش ﺻﺤﺮاﯾﯽ(
ﻫﺎي در ﮔﺮوهﻫﺎي ﻋﻤﻠﮑﺮد ﮐﻠﯿﻪ اﺛﺮ ﺳﯿﺴﺘﺌﯿﻦ ﺑﺮ ﻣﯿﺰان ﻗﻨﺪﺧﻮن ﻧﺎﺷﺘﺎ، اﻧﺴﻮﻟﯿﻦ، ﺷﺎﺧﺺ ﻣﻘﺎوﻣﺖ اﻧﺴﻮﻟﯿﻦ، ﭘﺮوﻓﺎﯾﻞ ﻟﯿﭙﯿﺪي و ﺷﺎﺧﺺ :1 ﺷﻤﺎره ﺟﺪول
  ﺮوﭘﺎﺗﯽ دﯾﺎﺑﺘﯽﮐﻨﺘﺮل و ﻧﻔ
  
  ﭘﺎراﻣﺘﺮ
  ﺳﻄﺢ   ﮔﺮوه
  ﻧﻔﺮوﭘﺎﺗﯽ دﯾﺎﺑﺘﯽ + ﺳﯿﺴﺘﺌﯿﻦ  ﻧﻔﺮوﭘﺎﺗﯽ دﯾﺎﺑﺘﯽ  ﺳﯿﺴﺘﺌﯿﻦ  ﮐﻨﺘﺮل  ﻣﻌﻨﯽ داري
  0/100  171/31 ± 9/37*،#  872/36 ± 51/64*  08/13 ± 6/42  38/69 ± 5/59  (ﻟﯿﺘﺮﮔﺮم ﺑﺮ دﺳﯽﻣﯿﻠﯽ)ﮔﻠﻮﮐﺰ ﻧﺎﺷﺘﺎ 
  0/100  11/64 ± 0/57*،،#  8/39 ± 0/15*  91/40 ± 1/23  81/49 ± 1/91  ﻟﯿﺘﺮ(اﻧﺴﻮﻟﯿﻦ )ﻣﯿﮑﺮو واﺣﺪ ﺑﺮ ﻣﯿﻠﯽ
 0/100  3/17 ± 0/33* ،#  6/73 ± 0/16*  3/97 ± 0/82  3/97 ± 0/82  ﺷﺎﺧﺺ ﻣﻘﺎوﻣﺖ اﻧﺴﻮﻟﯿﻦ 
  0/100 921/15 ± 7/20*،# 052/04 ± 51/21*  06/40 ± 3/84*  97/50 ± 3/78  (ﻟﯿﺘﺮﮔﺮم ﺑﺮ دﺳﯽﻣﯿﻠﯽ)ﮔﻠﯿﺴﺮﯾﺪ ﺗﺮي
  0/100 831/52 ± 8/70*،# 271/56 ± 9/19*  86/91 ± 4/05*  88/91 ± 5/37  (ﻟﯿﺘﺮﮔﺮم ﺑﺮ دﺳﯽﻣﯿﻠﯽ)ﮐﻠﺴﺘﺮول ﺗﺎم 
  0/100 14/15 ± 2/57*،# 62/78 ± 2/72*  44/26 ± 3/12  55/73 ± 3/76 (ﻟﯿﺘﺮﮔﺮم ﺑﺮ دﺳﯽﻣﯿﻠﯽ) LDH
  0/100 07/38 ± 5/70*،# 59/07 ± 6/27*  11/65 ± 0/58  51/81 ± 0/19  (ﻟﯿﺘﺮﮔﺮم ﺑﺮ دﺳﯽﻣﯿﻠﯽ) LDL
  0/100 1/07 ± 0/91*،# 3/75 ± 0/73*  0/62 ± 0/20  0/72 ± 0/30  ﺺ آﺗﺮوژﻧﯽﺷﺎﺧ
  0/100 0/39 ± 0/90*،# 1/33 ± 0/21*  0/16 ± 0/50  0/76 ± 0/60  (ﻟﯿﺘﺮﮔﺮم ﺑﺮ دﺳﯽﻣﯿﻠﯽ)ﮐﺮاﺗﯿﻨﯿﻦ 
  0/100 35/99 ± 3/17*، # 561/70 ± 61/21*  21/23 ± 0/46  21/23 ± 0/46  ﻟﯿﺘﺮ(ﮔﺮم ﺑﺮ دﺳﯽدﻓﻊ ادراري ﭘﺮوﺗﺌﯿﻦ )ﻣﯿﻠﯽ
  0/100 0/08 ± 0/70،# 1/24 ± 0/11*  0/57 ± 0/50  0/87 ± 0/60  ﮔﺮم وزن ﺑﺪن( 001ﺷﺎﺧﺺ وزن ﮐﻠﯿﻪ )ﮔﺮم ﺑﺮ 
  
   (<P 0/100) ﺑﺎ ﮔﺮوه ﮐﻨﺘﺮل دارﻧﻤﺎﯾﺎﻧﮕﺮ ﺗﻔﺎوت ﻣﻌﻨﯽ:  *
   (<P 0/100)ﺑﺎ ﮔﺮوه ﻧﻔﺮوﭘﺎﺗﯽ دﯾﺎﺑﺘﯽ دار ﺗﻔﺎوت ﻣﻌﻨﯽ ﻧﻤﺎﯾﺎﻧﮕﺮ:  #
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 ﮔﺰارش ﮐﻮﺗﺎه
ﺎﺑﺘﯽ ﻫﺎي ﮐﻨﺘﺮل و ﻧﻔﺮوﭘﺎﺗﯽ دﯾﻫﺎي اﺳﺘﺮس اﮐﺴﯿﺪاﺗﯿﻮ و ﻓﺎﮐﺘﻮرﻫﺎي اﻟﺘﻬﺎﺑﯽ در ﺗﻤﺎم ﮔﺮوهﻣﻘﺎﯾﺴﻪ ﻏﻠﻈﺖ ﻣﺤﺼﻮﻻت ﮔﻠﯿﮑﻪ ﺷﺎﺧﺺ :2 ﺷﻤﺎره ﺟﺪول
  ﻣﺎه درﯾﺎﻓﺖ ﺳﯿﺴﺘﺌﯿﻦ 3ﭘﺲ از 
  
  ﺮوﭘﺎﺗﯽ دﯾﺎﺑﺘﯽ + ﺳﯿﺴﺘﺌﯿﻦﻧﻔ  ﻧﻔﺮوﭘﺎﺗﯽ دﯾﺎﺑﺘﯽ  ﺳﯿﺴﺘﺌﯿﻦ  ﮐﻨﺘﺮل  ﻣﻌﻨﯽ داري  ﺳﻄﺢ   ﮔﺮوه  ﭘﺎراﻣﺘﺮ
  0/100    322/62 ± 8/31،*#  893/52 ± 71/60*  17/92 ± 4/38*  59/31 ± 6/34  آﻟﺒﻮﻣﯿﻦ ﮔﻠﯿﮑﻪ )ﻣﯿﮑﺮوﻣﻮل ﺑﺮ ﻟﯿﺘﺮ(
  0/100  201/29 ± 6/01،*#  761/33 ± 9/83*  92/3±59/45*  74/34 ± 4/60  ﮔﻠﯿﮑﻪ )ﻣﯿﮑﺮوﻣﻮل ﺑﺮ ﻟﯿﺘﺮ( LDL
  0/100 83/29 ± 2/54،*# 401/81 ± 6/13*  61/45 ± 0/67  71/18 ± 0/08  اوﮐﺴﺎل )ﻣﯿﮑﺮوﻣﻮل ﺑﺮ ﻟﯿﺘﺮ(ﮔﻠﯽﻣﺘﯿﻞ
 0/100  09/63 ± 4/78*# , 642/81 ± 91/13*  83/45 ± 3/67  24/91 ± 4/10  )ﻣﯿﮑﺮوﻣﻮل ﺑﺮ ﻟﯿﺘﺮ( ﭘﻨﺘﻮزﯾﺪﯾﻦ
  0/100 33/21 ± 3/24،*# 97/60 ± 6/10*  51/76 ± 0/29  61/32 ± 1/51  اﮐﺴﯿﺪه )ﻣﯿﮑﺮوﻣﻮل ﺑﺮ ﻟﯿﺘﺮ( LDLﻣﺤﺼﻮﻻت اﺑﺘﺪاﯾﯽ 
  0/100 972/34 ± 71/08،*# 354/96 ± 02/72*  491/10 ± 9/78  102/36 ± 11/35 (واﺣﺪ ﻗﺮاردادي)اﮐﺴﯿﺪه  LDLﻣﺤﺼﻮﻻت ﻧﻬﺎﯾﯽ 
  0/100 93/37 ± 3/78،*# 85/09 ± 4/20*  22/58 ± 1/85  52/17 ± 1/28  ﻣﺤﺼﻮﻻت اﮐﺴﯿﺪاﺳﯿﻮن ﭘﯿﺸﺮﻓﺘﻪ ﭘﺮوﺗﺌﯿﻨﻬﺎ )ﻣﯿﮑﺮوﻣﻮل ﺑﺮ ﻟﯿﺘﺮ(
  0/100 07/45 ± 4/74،*# 671/5 ± 8/49*  11/13 ± 0/64  31/05 ± 0/95  ﺪ )ﻣﯿﮑﺮوﻣﻮل ﺑﺮ ﻟﯿﺘﺮ(آﻟﺪﺋﯿديﻣﺎﻟﻮن
  0/100 471/43 ± 7/67،*# 792/2 ± 51/90*  421/36 ± 5/98  521/89 ± 6/09  آﻟﻔﺎ )ﻧﺎﻧﻮﮔﺮم ﺑﺮ ﻟﯿﺘﺮ(- ﻓﺎﮐﺘﻮر ﻧﮑﺮوز ﺗﻮﻣﻮر
 0/100 13/69 ±3/28*# ,  91/15 ± 2/36*  34/10 ± 4/4  14/36± 3/87  )واﺣﺪ در ﻟﯿﺘﺮ( 1-اوﮐﺴﯿﻼزﮔﻠﯽ
 0/100 5931/61 ± 16/13*# ,  317/26 ± 23/30*  1581/60 ± 09/43  7281/60 ± 88/46  )واﺣﺪ در ﻟﯿﺘﺮ( 1- ﭘﺎراﮐﺴﻮﻧﺎز
  
   (<P 0/100) ﺑﺎ ﮔﺮوه ﮐﻨﺘﺮل دارﻧﻤﺎﯾﺎﻧﮕﺮ ﺗﻔﺎوت ﻣﻌﻨﯽ:  *
   (<P 0/100)ﺑﺎ ﮔﺮوه ﻧﻔﺮوﭘﺎﺗﯽ دﯾﺎﺑﺘﯽ دار ﻧﻤﺎﯾﺎﻧﮕﺮ ﺗﻔﺎوت ﻣﻌﻨﯽ:  #
  ﺳﺮ ﻣﻮش ﺻﺤﺮاﯾﯽ( 01)ﺗﻌﺪاد در ﻫﺮ ﮔﺮوه  yekuT آزﻣﻮنو  AVONAMﺎري روش آﻣ
  
 ﻫﺎي اﺳﺘﺮس اﮐﺴﯿﺪاﺗﯿﻮ )ﻣﺤﺼﻮﻻتﺳﯿﺴﺘﺌﯿﻦ، ﺷﺎﺧﺺ
آﻟﺪﺋﯿﺪ( ديﻫﺎ و ﻣﺎﻟﻮنﻧﻬﺎﯾﯽ اﮐﺴﯿﺪاﺳﯿﻮن ﭘﯿﺸﺮﻓﺘﻪ ﭘﺮوﺗﺌﯿﻦ
  ﻫ ــﺎي دﯾ ــﺎﺑﺘﯽ ﮐ ــﺎﻫﺶ ( را در ﻣ ــﻮشα-FNTو اﻟﺘﻬ ــﺎﺑﯽ )
(. اﺳﺘﺮس اﮐﺴﯿﺪاﺗﯿﻮ ﺑـﺎ 2 ﺷﻤﺎره )ﺟﺪول (<P0/100داد )
در اﯾﺠﺎد اﺧﺘﻼﻻت ﮐﻠﯿـﻮي اه اﻧﺪازي روﻧﺪﻫﺎي اﻟﺘﻬﺎﺑﯽ ر
-اﺧﯿ ــﺮاً اﺛــﺮ ﺣﻔﺎﻇــﺖ ﮐﻠﯿــﻮي ان .(22 ،81)ﻧﻘــﺶ دارد
 ﮐﺎﻫﺶ اﺳﺘﺮس اﮐﺴﯿﺪاﯾﺘﻮ ﮔـﺰارشﺳﯿﺴﺘﺌﯿﻦ ﺑﺎ ﺗﻮﺟﻪ ﺑﻪاﺳﺘﯿﻞ
ﻫﺎي ﻢ ﻟﯿﭙﯿﺪﻫﺎ را در ﮔﺮوهﺳﯿﺴﺘﺌﯿﻦ ﻣﺘﺎﺑﻮﻟﯿﺴ .(6)ﺷﺪه اﺳﺖ
 (. ﺗﯿﻤﺎر ﺑﺎ اﯾﻦ1ﺷﻤﺎره ﺳﯿﺴﺘﺌﯿﻦ و دﯾﺎﺑﺘﯽ ﺑﻬﺒﻮد ﺑﺨﺸﯿﺪ)ﺟﺪول
و  LDLﮔﻠﯿﺴـﺮﯾﺪ، اﺳﯿﺪ آﻣﯿﻨﻪ ﻣﯿﺰان ﮐﻠﺴﺘﺮول ﺗـﺎم و ﺗﺮي
  . (<P0/100)ﮐﺎﻫﺶ داد دﯾﺎﺑﺘﯽ ﺷﺎﺧﺺ آﺗﺮوژﻧﯽ را درﮔﺮوه
 ﮔﻠﯿﮑــﻪ و ﻣﺤﺼــﻮﻻت  LDLﺳﯿﺴــﺘﯿﺌﻦ ﺑــﺮ ﻣﯿ ــﺰان 
 
ﻔﺮوﭘﺎﺗﯽ دﯾﺎﺑﺘﯽ اﺛﺮ اﺑﺘﺪاﯾﯽ و ﻧﻬﺎﯾﯽ اﮐﺴﯿﺪه آن در ﮔﺮوه ﻧ
(. اﺣﺘﻤـﺎﻻً 2)ﺟـﺪول ﺷـﻤﺎره  (<P0/100ﮐﺎﻫﻨﺪه داﺷـﺖ )
ﺳﯿﺴﺘﺌﯿﻦ ﺑﺎ وﯾﮋﮔـﯽ آﻧﺘـﯽ اﮐﺴـﯿﺪاﻧﺘﯽ و اﺛـﺮ اﻓﺰاﯾﻨـﺪه ﺑـﺮ 
ﺗﻮان ﮐـﺎﻫﺶ ﻣﺤﺼـﻮﻻت اﮐﺴـﯿﺪه  1-ﻓﻌﺎﻟﯿﺖ ﭘﺎراﮐﺴﻮﻧﺎز
  (.2 را دارد )ﺟﺪول ﺷﻤﺎره LDL
و  اﮐﺴﯿﺪاﻧﺘﯽﻫﺎي ﺿﺪ ﮔﻠﯿﮑﻪ، آﻧﺘﯽﺳﯿﺴﺘﺌﯿﻦ ﺑﺎ وﯾﮋﮔﯽ
ات ﻣﻔﯿﺪ ﺑﺮ ﻣﺘﺎﺑﻮﻟﯿﺴﻢ ﮔﻠﻮﮐﺰ و ﻟﯿﭙﯿـﺪ، ﺿﺪ اﻟﺘﻬﺎﺑﯽ و ﺑﺎ اﺛﺮ
  ﻫﺎ ﺑﻬﺒﻮد ﺑﺨﺸﯿﺪ. ﻧﻔﺮوﭘﺎﺗﯽ دﯾﺎﺑﺘﯽ را در ﻣﻮش
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  ﺳﭙﺎﺳﮕﺰارﯾﻢ. ﻣﻄﺎﻟﻌﻪ اﯾﻦ
 
 secnerefeR
 ehT .PA sednanreF ,FK seugirdoR ,BK semoG .1
 ni ateB-rotcaF htworG gnimrofsnarT fo eloR
 lanruoJ lanoitanretnI .yhtaporhpeN citebaiD
 .072081 DI elcitrA ;4102 sciteneG lacideM fo
 cigolocamrahp dna cigoloiB .WO htiffirG .2
 .sisehtnys enoihtatulg nailammam fo noitaluger
-229 :)01-9(72 ;9991 deM loiB cidaR eerF
 .539
 ,M inavajhkaN ,ZS eiahtaB ,S drafivadhaM .3
 enietsyc htnom eno fo tceffE .B aiK idametE
 cimecylg eht no cimecylg eht no tnemtaert
 ,rliforp dipil ,lortnoc cimecylg eht ,lortnoc
 ledom tar eht ni,LDL dezidixo dna detacylg
 :)4(31 ;4102 DLDJI .sisorelcsorehta-setebaid fo
 .682-972
 ,M inavajhkaN ,ZS eiahtaB ,S drafivadhaM .4
 fo tceffe citsigrenys ehT .M inahkihgaT
 fo noitibihni no )29-BM( stnega gnitacylgitna
 citebaid dna gnidlofsim ,noitacylg nietorp


































ﺳ ﺮﺛاﯿﺌﺘﺴﯿﻦ  ﺮﺑ TGF-β1  
 
100        زﺎﻣ ﯽﮑﺷﺰﭘ مﻮﻠﻋ هﺎﮕﺸﻧاد ﻪﻠﺠﻣ و ﺖﺴﯿﺑ هرود                                                                                 نارﺪﻧﻢﻬﻧ هرﺎﻤﺷ ،180  ،يد 1398  
 
Eur J Med Chem 2016; 121: 892-902. 
5. Mahdavifard S, Nakhjavani M. Effect of 
Glutamine on Oxidative Stress, Inflammatory, 
and Glycation Markers, and the Activity of 
Glyoxalase System in Diabetic Rats with 
Atherosclerosis. J Mazandaran Univ Med Sci 
2019; 28(170): 33-42.  
6. Nogueira GB, Punaro GR, Oliveira CS, 
Maciel FR, Fernandes TO, Lima DY, etal. N-
acetylcysteine protects against diabetic 
nephropathy through control of oxidative and 
nitrosative stress by recovery of nitric oxide 
in rats. Nitric Oxide 2018; 78: 22-31.  
7. Mahdavifard S, Bathaie SZ, Nakhjavani M, 
Heidarzadeh H. L-cysteine is a potent inhibitor 
of protein glycation on both albumin and 
LDL, and prevents the diabetic complications 
in diabetic–atherosclerotic rat. Food Research 
International 2014; 62: 909-916.  
8. Xu YJ, Wu XQ, Liu W, Lin XH, Chen JW, 
He RQ. A convenient assay of glycoserum 
by nitroblue tetrazolium with iodoacetamide. 
Clin Chim Acta 2002; 325(1-2): 127-131.  
9. Cohen MP, Shea EA ,Wu V-Y. Inhibiting 
LDL glycation ameliorates increased 
cholesteryl ester synthesis in macrophages 
and hypercholesterolemia and aortic lipid 
peroxidation in streptozotocin diabetic rats. 
Metabolism 2010; 59(5): 658-663.  
10. Deng Y, Yu PH. Simultaneous determination 
of formaldehyde and methylglyoxal in urine: 
involvement of semicarbazide-sensitive amine 
oxidase-mediated deamination in diabetic 
complications. J Chromatogr Sci 1999; 37(9): 
317-322. 
11. Esterbauer G, Puhl H, Jürgens G. The role of 
lipid peroxidation and antioxidants in 
oxidative modification of LDL. Free Radic 
Biol Med 1992; 13(4): 341-390. 
12. Ahotupa M, Vasankari TJ. Baseline diene 
conjugation in LDL lipids: An indicator of 
circulating oxidized LDL. Free Radic Biol 
Med 1999; 27(11-12): 1141-1150. 
13. Witko-Sarsat V, Friedlander M, Capeillere-
Blandin C, Nguyen-Khoa T, Nguyen AT, 
Zingraff J, etal. Advanced oxidation protein 
products as a novel marker of oxidative stress 
in uremia. Kidney Int 1996; 49(5): 1304-1313. 
14. Ohakawa H, Ohishi N, Yagi K. Assay For 
Lipid Peroxidation In Animal Tissue by 
Thiobarbituric Acid Reaction. Anal Biochem 
1979; 95(2): 351-358. 
15. Sharma R, kale RK. Effect of radiation on 
glyoxalase I and glyoxalase II activities in 
spleen and liver of mice. Int J Radiat Biol 
1993; 63(2): 233-238. 
16. Assis RP, Arcaro CA, Gutierres VO, Oliveira 
JO, Costa PI, Baviera AM, etal. Combined 
Effects of Curcumin and Lycopene or Bixin 
in Yoghurt on Inhibition of LDL Oxidation 
and Increases in HDL and Paraoxonase 
Levels in Streptozotocin-Diabetic Rats. Int J 
Mol Sci 2017; 18(4): 332. 
17. Moist L, Sontrop JM, Gallo K, Mainra R, 
Cutler M, Freeman D, et al. Effect of N-
acetylcysteine on serum creatinine and 
kidney function: results of a randomized 
controlled trial. Am J Kidney Dis 2010; 
56(4): 643-450. 
18. Jain SK, Velusamy T, Croad JL, Rains JL, 
Bull R. L-Cysteine supplementation lowers 
blood glucose, glycated hemoglobin, CRP, 
MCP-1, and oxidative stress and inhibits NF-
κB activation in the livers of Zucker diabetic 
rats. Free Radic Biol Med 2009; 46(12): 
1633-1638. 
19. Newsholme P, Lima MM, Procopio J, 


































     
     نارﺎﮑﻤﻫ و دﺮﻓ يوﺪﻬﻣ ﺎﻨﯿﺳ  
              هرود                                                                                 نارﺪﻧزﺎﻣ ﯽﮑﺷﺰﭘ مﻮﻠﻋ هﺎﮕﺸﻧاد ﻪﻠﺠﻣ  هرﺎﻤﺷ ،ﻢﻬﻧ و ﺖﺴﯿﺑ180  يد ،1398      101  
هﺎﺗﻮﮐ شراﺰﮔ 
Glutamine and glutamate as vital metabolites. 
Braz J Med Biol Res 2003; 36(2): 153-163. 
20. Raghav A, Ahmad J, Noor S, Alam K, 
Mishra BK. Glycated albumin and the risk of 
chronic kidney disease in subjects with  
Type 2 Diabetes: A study in North Indian 
Population. Diabetes Metab Syndr 2018; 
12(3): 381-385. 
21. Rabbani N, Thornalley PJ. The critical role 
of methylglyoxal and glyoxalase 1 in diabetic 
nephropathy. Diabetes 2014; 63(1): 50-52. 
22. Ahmadvand H, Mahdavifard S. Protective 
effect of thioctic acid on renal ischemia–
reperfusion injury in rat. Int J Prev Med 
2019; 10(1):176. 
  
D
ow
nl
oa
de
d 
fro
m
 jm
um
s.m
az
um
s.a
c.i
r a
t 8
:36
 +0
33
0 o
n W
ed
ne
sd
ay
 Ja
nu
ary
 8t
h 2
02
0
